Thermodynamics of the interaction of inhibitors with the binding site of recombinant human renin.
The independent subsite model is widely used for the design of peptide inhibitors of enzymes with extended active sites. This model assumes that the subsites are independent of each other and that the free energies of binding contributed by the several subsites are additive. We questioned the strict application of this model for structure-activity studies, since one can, a priori, conceive of likely deviations from this model. Accordingly, we tested the independent subsite model by measuring the thermodynamic binding parameters of a series of peptide inhibitors of human renin. This enzyme-inhibitor system was chosen as a model by virtue of the high degree of specificity of renin for its natural substrate, angiotensinogen, and the availability of a large number of structurally similar peptide inhibitors. Although we found the general mode of binding of these renin inhibitors to be primarily hydrophobic, serious deviations from additivity and independent subsite model constraints were observed. We conclude that an important determinant of binding is most probably the conformation assumed by the peptide inhibitor in solution. Thus, we suggest that caution be exercised in using affinity constants to assess the interactions of peptide inhibitors with human renin and possibly with other enzymes having extended binding sites. Furthermore, the thermodynamic parameters of a class of compounds provide more information as to the mode of binding of ligands to their respective receptors than do dissociation constants.